Down-regulation of HSP27 sensitizes TRAIL-resistant tumor cell to TRAIL-induced apoptosis.
Tumor necrosis factor-alpha-related apoptosis-inducing ligand (TRAIL) has recently emerged as a cancer therapeutic agent because it preferentially induces apoptosis in human cancer over normal cells. Most tumor cells, including lung cancer cell line A549, unfortunately, are resistant to TRAIL treatment even at high dose. Recent studies indicated that TRAIL-resistant cancer cells could be sensitized to TRAIL by combination therapy. Stress and heat shock proteins such as HSP90, HSP70 and HSP27 are induced in response to a wide variety of physiological environmental insults including heat, reactive oxygen species or anticancer drugs. Their elevated expressions facilitate cells to survive in stress circumstances. The HSP27 expression is enhanced in many tumor cells, implying that it is involved in tumor progression and the development of treatment resistance in various tumors, including lung cancer. This fact suggests a novel strategy for the treatment of cancer via inhibiting the function of HSP27. In this study, we investigated the inhibitory effect of a small interfering (si) RNA on the expression of HSP27 gene in the TRAIL-resistant human lung adenocarcinoma cell line A549, and the effect of HSP27 siRNA on drug sensitization of A549 cells to TRAIL treatment. The results showed that treatment of A549 cells with HSP27 siRNA down-regulated HSP27 expression but did not induce significant apoptosis. However, combination of HSP27 siRNA with TRAIL-induced significant apoptosis in TRAIL-resistant A549 cells. In addition to inducing caspases activation and apoptosis, combined treatment with HSP27 siRNA and TRAIL also increased JNK and p53 expression and activity. Collectively, these findings provide a conclusion that siRNA targeting of the HSP27 gene specifically down-regulated HSP27 expression in A549 cells, and sensitized the cells to TRAIL-induced apoptosis.